Physiological and genetic characterisation of osmosensitive mutants of Saccharomyes cerevisiae.
The screening of 20,000 Saccharomyces cerevisiae random mutants to identify genes involved in the osmotic stress response yielded 14 mutants whose growth was poor in the presence of elevated concentrations of NaCl and glucose. Most of the mutant strains were more sensitive to NaCl than to glucose at the equivalent water activity (aw) and were classified as salt-sensitive rather than osmosensitive. These mutants fell into 11 genetic complementation groups and were designated osr1-osr11 (osmotic stress response). All mutations were recessive and showed a clear 2(+) : 2(-) segregation of the salt-stress phenotype upon tetrad analysis when crossed to a wild-type strain. The complementation groups osr1, osr5 and osr11 were allelic to the genes PBS2, GPD1 and KAR3, respectively. Whereas intracellular and extracellular levels of glycerol increased in the wild-type strains when exposed to NaCl, all mutants demonstrated some increase in extracellular glycerol production upon salt stress, but a number of the mutants showed little or no increase in intracellular glycerol concentrations. The mutants had levels of glycerol-3-phosphate dehydrogenase, an enzyme induced by osmotic stress, either lower than or similar to those of the parent wild-type strain in the absence of osmotic stress. In the presence of NaCl, the increase in glycerol-3-phosphate dehydrogenase activity in the mutants did not match that of the parent wild-type strain. None of the mutants had defective ATPases or were sensitive to heat stress. It is evident from this study and from others that a wide spectrum of genes is involved in the osmotic stress response in S. cerevisiae.